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Abstract: Urban spontaneous herbaceous plants are an important part of urban biodiversity, and urban habitats are
important carriers of spontaneous herbaceous plants. A total of 65 sample plots, each measuring 1 km X 1 km, were
established using a systematic sampling method to investigate and analyze the differences in functional diversity and
phylogenetic structure of spontaneous herbaceous plant communities across various urban habitat types in Zhengzhou, and to
identify important environmental factors these changes. The results indicated that: (1) A total of 291 species of spontaneous
herbaceous plants were recorded, belonging to 167 genera and 46 families, with Asteraceae and Poaceae being the most
species—rich families across all urban habitats. (2) There were significant differences in the functional diversity ( FRic,
FEve, FDis and FD,) of spontaneous herb communities among different urban habitat types. The functional diversity of
spontaneous herb communities in river corridors, soil wastelands and landscaped green spaces was higher than that in gravel
wastelands and roadside gaps, and had higher species richness and phylogenetic diversity. (3) The phylogenetic structure of
spontaneous herbaceous plant communities in river corridors was generally overdispersed, indicating that competitive
exclusion is the main driving force in community assembly. Overdispersed and clustered phylogenetic structures were
observed in the soil wastelands and the landscaped green spaces, indicating that community assembly may be influenced by
the combined effects of habitat filtering and competitive exclusion. The phylogenetic structure of communities in gravel
wastelands and roadside gaps was generally clustered, indicating that habitat filtering plays a dominant role in community
assembly. The spontaneous herbaceous plant communities in different urban habitats exhibited a certain phylogenetic
structure , indicating that niche processes are key mechanisms for maintaining the diversity of spontaneous herbaceous plant
communities in the main urban area of Zhengzhou. (4) The indices of functional diversity (FRic, FEve, FDis, and FD,,)
were found to be significantly positively correlated with phylogenetic diversity, while being significantly negatively correlated
with phylogenetic structure ( NRI and NTI). There was a significant positive connection between species richness and the
functional diversity indices (FRic, FDis, and FD,), but it was not significantly correlated with the functional evenness
index. (5) The main factors affecting the functional diversity and phylogenetic structure of spontaneous herbaceous plant
communities in Zhengzhou urban areas were soil compaction, followed by human disturbance, soil moisture, and soil
electrical conductivity. These results can help us to better understand the formation and maintenance mechanism of
spontaneous herbaceous plant community diversity in different urban habitat types, and provide useful reference for guiding

and optimizing urban biodiversity management and conservation.

Key Words: spontaneous herbaceous plants; functional diversity; phylogenetic structure; urban habitat; environmental

factors
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Fig.1 Distribution of sample plot settings in the study area
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Fig.2 Phylogenetic tree of 291 spontaneous herbaceous plant species in the main urban area of Zhengzhou
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Fig.3 Species composition of spontaneous herbaceous plants in different urban habitats
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Fig.5 Species richness, phylogenetic diversity, phylogenetic structure and ¢-test results in different urban habitats

El = IR P<0.05, ** IR P<0.01, *** /R P<0.001
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IREXI I BEFEEL Flve TR EMIENE(P > 0.05)  SIRESHENERE R (FRic \FEve [FDis Fll FD,,) 53 R 24

ERO M W E ISR R SHRGOC R IEH NRT R A C R (P<0.01) o RITRE R ARG
NTL 5Dy fE 48 BEAE R FRic 5210 2% TUHIRICR (P<0.05) , 5 DU RESY 2 G 4 FEve | DI BE B B 15 44 FDis Al
Rao YA FD (2 524 1 35 TSGR (P<0.001)

R3 ERIEESHMES MR ESEMIL RIS Pearson 18X 1S

Table 3 Pearson correlation analysis of community functional diversity and species richness and phylogenetic index

£ Yyfh i B R ZAEHE ARG R FIER Tt R R RIEE

Index Species richness Phylogenetic diversity Net relatedness index Nearest taxon index

Tfie 8 B FS L FRic v . .

G- A Fitic 0.555 " 0.492°° ~0.094°° -0.069"

Functional richness index

e 5] HEHS B FE . .

IREL S 4G Fllve 0.031 0.165*** -0.195*** -0.290 ***

Functional evenness index

YIfiesrHlFE 4L FDis ) ) )

REGR A EDis 0.681°** 0.705 *** ~0.245°* ~0.221 "

Functional dispersion index

Rao —UHAEHFD, s _ . .
0.644 <** 0.672""* -0.216 """ -0.196 "~

Rao’s quadratic entropy index

* Frm P<0.05, #x Fx P<0.01, #** F£IR P<0.001

2.5 AFIRBSHERFRHXR

KT HT (RDA) SEATHEIT | 28 FHAS [R] 48 50 e i 48 o SR8 R VR D il As i, ani&l 6 i, 56
—FEHh(RDAD) ffRERIA 72.41% , 55— F 5 (RDA2) B335 15.03% , I HE Pl 3L B 1 87.44% 915 52 .
W3 4 PR W8 B i RO 3RS0 UOR A T > 885 /K i > 8 GRS AR P > + 3 pH
B, mEPE LI AFIrmal s, HEKE R SR 5% R SR YR E S AT 2 RS 4L
(FRic FEve .FDis Fl FD, ) ¥ 2 IEAHICIC R, 53 R 454 (NRL A NTD B2 GAA IR, AT TR
JFEFN 1 pH [ 515 R 458 (NRIFI NTL) ¥R IEASCOCR . AT, L5 B RAERI B 53 R 2 R0
i =E & M BE AR B (FRic \FEve (FDis F FD ) ¥R AR . LIRS /KM 1 e R 22 IR ARG
KZR, AT HHERSCE |+ 58 pH (AR BB R AAHCCR

£ 4 WEETFHAEIEHAERE

Table 4 The explanation of environmental factors to different indexes

BT Environmental factors TTHkR Contribution/ % F P

+ 5 B S Soil compaction 45.4 11.6 0.002
A T4 Human disturbance 21.5 5.5 0.006
+ 457K B Soil moisture 13.2 3.4 0.030
+ 32 5 R Soil electrical conductivity 8.1 2.1 0.048
ABEF B Canopy density 6.0 1.5 0.184
43 pH A Soil pH 5.9 1.5 0.226

3 itig

3.1 ARFESHTAEST A E A DI AL D REZ BV RIS 2 IR

AR PHAILICL R AL A 46 B} 167 J& 291 Bl B F & 20, 2 AT AL 58 T 2 LSRR AR
ik 3, B B A FARAT 2 BOR AR RAE I S TR, 2 A, 2R
Wy He g P, bR 2 TR TSR, SE0E 5 a2 e o R B A5 A i i A9 17 E ), e Ul 7
PRFEIFAE 2 M AP AT AFFE S SBT3 P N e bRk b A R RS SRR
AR A LR AR RIS, AT BEE DN DX = Ry A B e PR B s , vl AR BE SRR AR 2500, REAS 1
FEAN R R AR A I B BRI 25 1, TR A R 57 b 0 S 30 2 B 6, 2 ) WD b B LI, T RE R fh T R3S R W
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Fig.6 Redundancy analysis of different indexes and environmental factors
SEC: 13 HL 5% Soil electrical conductivity ; SM; 13 7% 7K & Soil moisture ; SC; T3 E IR Soil compaction ;pH ; 13 pH {H Soil pH; CD . AR A
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index; FDis : DIfig B 0¥ 5 40 Functional dispersion index; FDg: Rao — Wi $8 50 Rao’s quadratic entropy index; NRI: 1§+ 3 2% & 2 8 U Net
relatedness index; NTL: i 3R 2% G R 4640 Nearest taxon index; PD . il R ZHEPEHE 4L Phylogenetic diversity; SR : #)#1 ¥ & B Species richness
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TR ARSI RN £ B S DI REZ AP R B (FRic \FDis Fl FD ) £ 528 18 35 1E AR G
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